In recent years there has been a significant growth in the number of online courses known as MOOCs available via online providers such as edX and Coursera. The result has been a marked reduction in the clarity around the different course offerings and this has created a need to reconsider the classification schemes for MOOCs to help inform potential participants. Many classifications have been proposed which cover the needs of academics and providers but may not be suitable for learners choosing a course. In this paper, the various classifications used by MOOC providers and aggregator services to categorise MOOCs in presenting information to prospective learners are gathered and analysed. As a result, 13 different categories are identified, which cover information provided to learners before entering a course. These categories are then compared and combined with classifications from the literature to create a taxonomy centred round eight terms: Massive (e.g. enrolments), Open (e.g. pre-requisites), Online (e.g. Timings), Assessment, Pedagogy (e.g. instructor-led), Quality (e.g. reviews), Delivery (e.g. educators), Subject (e.g. Syllabus). Thus, producing a taxonomy capable of categorising MOOCs from a wider perspective.
Introduction
The continuing maturity of online learning is one of the major educational advancements of the 21 st century. Massive Open Online Courses (MOOCs) represent one of the most recent evolutions within this domain, in which courses from a range of institutions, including elite universities, are made open and freely accessible to the world. These courses are designed to engage large numbers of participants who commonly self-organise their involvement according to their skills, objectives, previous knowledge and shared interests.
Since 2012 there has been a huge growth in the number of MOOCs worldwide, stimulated largely by the emergence of the popular MOOC platforms edX, Coursera, Udacity and FutureLearn (Yuan & Powell, 2013) . The courses themselves are developed by institutions, organisations and individuals, and cover a broad range of disciplines and levels. There are many MOOC providers and several aggregator services that bring together courses from several providers in one place. This gives prospective participants the ability to find courses offered by providers in one place with several search options to find courses via the various categories generated by these aggregator services.
Traditionally prospective students would select courses based on paper brochures (prospectuses). Prospective MOOC learners similarly would rely on provided course descriptions to make their choices. In both cases the prospective learners are making the course choice based on information provided to them. In this study, authors are examining the information provided, in the English language, to the prospective learners prior to committing to the course, for example, if reviews from previous students are available this may influence choice.
As MOOCs have grown in popularity, several classification schemes have been proposed in the literature (Clark, 2013; Conole, 2015; Daniel, 2012; Mohamed & Hammond, 2017; Pilli & Admiraal, 2016; Rodriguez, 2012) . However, it is not clear if these correspond with the categories of the MOOC providers and aggregator services or if these different categorisations serve the same purposes. Also, whether information (about a MOOC) relating to these categories are made available to a learner, prior to committing to take the course is not known. Therefore, in this paper, the authors review MOOC descriptions made available to prospective learners to explore these issues.
The aim of this paper is threefold. First to review the literature describing existing classification schemes for MOOCs. Second to conduct an analysis of the course descriptions used by MOOC providers and aggregation services to their prospective learners. Third, from this analysis, to evolve a series of categories that describe MOOCs and use this to develop a new taxonomy of MOOCs based on existing classifications and their contemporary use.
The next section comprises a literature review of MOOCs, MOOC classification systems, MOOC providers, and aggregator services for MOOCs. This is followed by a methodology section which describes how providers and aggregator services have been selected for this study and how the data has been selected. The paper then describes the initial investigation and analysis of MOOC providers and aggregator services, which resulted in 13 observable categories. These are discussed in relation to the literature in this domain, and then the 13 categories are merged with the existing literature into a new classification scheme.
Literature Review

MOOCs
The term MOOC was coined in 2008 by Cormier (2008) to describe the mode of delivery of a course: CCK08 -Connectivism & Connective Knowledge (Downes, 2008) . Since then, the nature and impact of MOOCs has been widely studied in the academic literature (Liyanagunawardena, Adams, & Williams, 2013; Ebben & Murphy, 2014) and beyond (Bozkurt, Keskin, & de Waard, 2016; Jordan, 2015) . Daniel (2012) identified the term MOOC as "the educational buzzword of 2012".
The majority of MOOCs are developed by academic institutions and presented to the public via a MOOC provider platform, for example Cousera, edX and Udacity. Hollands and Tirthali (2014) describe MOOCs as online courses that: "allow hundreds of thousands of students to participate simultaneously in a course and are free and open to any interested participant …" (p.18). They have now evolved to include paid-for pathways, and this aspect is discussed later in this paper.
One of the many areas of research interest has been exploration of the motivation for participation (Liyanagunawardena, Lundqvist, & Williams, 2015a ) often focusing on rates of completion. Jordan (2014) in her detailed study of MOOCs found that: "[t]he average MOOC course is found to enrol around 43,000 students, 6.5% of whom complete the course" (p.133). However, a study by Ferguson and Clow (2015) identified clusters of behaviour that they categorised as seven distinct patterns of engagement: "Samplers; Strong Starters; Returners; Midway Dropouts; Nearly There; Late Completers; and Keen Completers" (p.51). They noted that only the "late completers" and "keen completers" participant categories are included in completion statistics at the end of a course.
The first MOOCs started as open courses, providing both the course materials and a certificate of completion free of charge. Over time there has been an increasing shift towards monetising course offerings, and MOOC providers are coming up with innovative ways to introduce paidfor services and products (Liyanagunawardena, Lundqvist, & Williams, 2015b) . A JISC report by Yuan and Powell (2013) identified that charging a fee for a certificate was the most common revenue stream for the major new MOOC providers.
Most platforms offer course auditing for free and only charge for certification, while some platforms have courses in their catalogues that can only be accessed after paid-for registration; for example on the FutureLearn platform there are paid-for only courses listed that reside among the free online courses, such as "Writing Better Emails" offered by the British Council (https://www.futurelearn.com/courses/better-emails); continuing access to courses one has already taken is often a paid for service.
MOOC Classifications
A review of MOOC literature by Liyanagunawardena et al. (2013) identified that at the time of writing, MOOCs were being classified according to the pedagogic perspective into two categories with two authors using different terms for essentially the same grouping; Rodriguez (2012) used the two categories: connectivist MOOCs (c-MOOCs) and AI-Stanford like courses, while Daniel (2012) used the terms cMOOCs and xMOOC. In subsequent work, Conole (2014) provided a more detailed definition for these terms:
• xMOOCs: "primarily based around interaction with content and essentially adopting a behaviourist learning approach" (p.65); • cMOOCs: "which focus on harnessing the power of social media and interaction with peers, adopting a connectivist learning approach" (p.65). This has been a useful, although simple, classification based on the underlying pedagogy of MOOCs. With the largescale growth in the number of available MOOCs, several alternative classifications have been suggested to provide a more granular understanding of a now more diversified MOOC landscape. Clark (2013) presented a taxonomy of MOOCs from a pedagogical perspective, focusing on delivery methods of the MOOC. Eight categories were described: 7. Connectivist: in which there is an emphasis on individuals and groups following to contribute to the running and direction of the learning experience, rather than following a strict syllabus; 8. Mini: short courses lasting for less time than the traditional MOOC. It is worth noting that a single MOOC may fit in to more than one of these categories, for instance a "Transfer MOOC" could also be "Asynch" or "Synch".
After a study focusing on learner engagement and MOOC quality, Conole (2014) concluded:
"… that a better classification of MOOCs is in terms of a set of twelve dimensions: the degree of openness, the scale of participation (massification), the amount of use of multimedia, the amount of communication, the extent to which collaboration is included, the type of learner pathway (from learner centred to teacher-centred and highly structured), the level of quality assurance, the extent to which reflection is encouraged, the level of assessment, how informal or formal it is, autonomy, and diversity" (p.72).
These were condensed into the following twelve dimensions: To illustrate the efficacy of her classification system, Conole (2014) used a study sample comprising five MOOCs that ran during the period spanning 2011 to 2013. She illustrated goodness of fit by evaluating the degree (low, medium or high) to which the MOOCs fulfilled each dimension. The paper also provided an example of how to use these dimensions in the process of designing a MOOC. In a more recent analysis, Mohamed and Hammond (2017) examined ten MOOCs aimed at teachers of English as a Second Language. They considered three aspects: pedagogy, content, and assessment. All the MOOCs were studied from the learner perspective and all courses were instructor-led xMOOCs, with content mostly delivered by video, supplemented with other modes such as text. While all courses had some formative assessment with automated responses, only a smaller number delivered summative assessments.
The theoretical perspectives and the breadth of categorisations in the literature show that the majority of MOOC categorisations were created from the viewpoint of a MOOC provider or an academic; concentrating on issues such as the number of participants, the degree of openness and the approach to pedagogy.
MOOC providers and aggregators
Coursera, edX, and Udacity were the first major MOOC platform providers and all three are based in North America. Now almost a decade later, there are many new MOOC platform providers including several in Europe, for example, EMMA (European Multiple MOOC Aggregator) and FutureLearn. While the first MOOC platforms were all English language services, there are now MOOC platforms that are regional and/or cater for languages other than English, and include, Edraak (Arabic), MiriadaX (Spanish and Portuguese) and XuetangX (Chinese). Some governments have promoted national MOOC services, for example, France Université Numérique (FUN) platform which was launched by the French Ministry of Higher Education and Research, while the government of Mexico (through the Ministry of Education) funded MéxicoX, which is managed by the General Directorate of Educational Television.
This rapid increase in providers and expansion in the range of MOOC offerings has created a marketplace in which aggregator services add value by collecting MOOC offerings from various platforms and then reviewing and rating them independently of the individual providers (Bansal & Kagemann, 2015) . A MOOC aggregator is essentially a search engine that operates across the various MOOC providers and presents the information about these in a uniform manner for the convenience of potential learners.
Methodology
In the first step, the top four major MOOC providers and four most active aggregator services to be included in this study were identified. The four MOOC providers were identified (May 2017) from a list of all major providers on Class Central (https://www.class-central.com/providers).
Identifying the major MOOC aggregator sites was more challenging as a number of services had only existed for relatively short periods of time and some of these were no longer active. The first step in this process was to search for "MOOC aggregator sites" via google.co.nz. The first ten results were then analysed and services that were no longer live were removed. The remaining list of aggregators were visited and then evaluated based on the number of MOOCs listed and the current user interactions visible through comments and reviews on the site being studied. The four most active aggregator services were selected for further analysis. Subsequently, the list was verified against a search for "MOOC aggregator sites" on Google Scholar (https://scholar.google.co.nz). The top ten papers were searched to verify that the four selected MOOC aggregators were the main subjects of these papers. No additional live MOOC aggregators were found in any of these papers.
Each of the selected providers and aggregator services were initially allocated to one of the authors of this paper who conducted a free format review. In each case the reviewers were instructed to review from a state where they were not logged in to the platform and only accessing information available pre-registration to reflect the information available to a potential learner prior to registration. These reviews were then analysed to create a list of categories.
The providers and aggregators were then re-allocated to a different author with the instruction to look at the first ten courses they could find from the home page of the provider or aggregator. They were then asked to check these against the original categories. Where there were discrepancies between the original categorisation and the new one, this was discussed by the authors to arrive at a final category. These categories where then compared and contrasted with the classifications from the literature review to produce a new taxonomy of MOOCs.
Results
Investigation of four major MOOC providers
An initial analysis was conducted for each of the four major MOOC providers identified by Class Central, based on the information provided to prospective learners before they are enrolled on a course. Usually this information is accessible via specific course pages, alongside other more generic information that is relevant to all courses from a particular provider. The following section describes the results of this investigation of the four major MOOC providers:
Canvas Network
Canvas Network (www.canvas.net) is a MOOC platform developed by the educational technology company Instructure and was launched in 2012. As of May 2017, it had over 200 institutions listed as partners.
At the top level there were only two categories available for filtering courses: "Educator Catalog" and "Girls in STEM", subsequently more categories became available.
Information available on a course before joining
This information is in varying formats across the courses offered, most course pages include: Some complementary courses are grouped together into a category called "Specialization" and more than 180 specializations are currently on offer with four full degree programmes. Courses are priced in the range $22-$99, while specializations are priced at around $39-$79 per month. Online degrees are currently priced at $15,000 -$25,000.
Courses that are offered in multiple languages use the descriptor category of "Course Languages" and those that have subtitles are listed under "Subtitle languages". For example, Arts and Humanities courses are offered in ten languages and subtitles for these courses are available in 24 languages. The number of languages courses are offered in, or subtitles supplied in, differs from category to category. From the current interface it is not easy to extract the total number of different languages courses are offered in.
• About this course: a short overview of the course;
• Who is this class for: including any pre-requisites;
• Created by: the institution offering the course; In addition to stand alone courses, it offers three programs:
• MicroMasters Certificate: comprising a series of Masters' level courses which are "crediteligible" and may be used to form a Masters' degree; • Professional Certificate: a series of courses aimed at specialist training and professional education; • XSeries Certificate: comprises courses aimed at providing a "deep understanding" of key subjects. edX has the tag line "Free Online Courses. Advance your Career. Improve Your Life". The courses vary widely in length, from two weeks upwards. "Robotics Fundamentals" for instance is 12 weeks long, requiring 8-10 hours per week, and can be audited for free, or for a $349 fee, a Some of the courses embed other information, such as FAQs and reviews from external aggregators in the course overview, however these are not part of the categories provided by edX.
FutureLearn
FutureLearn (www.futurelearn.com) is a private company owned by the Open University and first offered courses in 2013. Partners in FutureLearn were originally a select group of UK universities, but now the partners have expanded to include international universities, as well as other cultural and educational institutions such as the British Library and the British Council.
FutureLearn identify a set of what they call "Categories" representing subject areas. Courses can be browsed within one of the 13 subject areas, though a course may be listed in multiple subject areas. Some complementary courses are grouped together into "Programmes" and a few courses contribute to degrees. Courses are only offered in the English language, with closed captions on videos to aid accessibility. Certification is available at a fee.
Information available on a course before joining:
• Fee: Courses have a free version where an enhanced version is available the fee is indicated. Recently a new model has been introduced where the participant pays to keep access to the course material; • Overview: a brief description of the course, including: text and video, course length and hours per week; • Topics: a bullet list of main topics, there is also information on the course objectives;
• Start dates/course length;
• Requirements (pre-requisites); • Educators: the people fronting the course, there is also information on: Developers: often the University of the Educators; Supporters: details of any sponsors.
Investigation of Four Major MOOC Aggregators
Class Central
Class Central is a multiplatform register of MOOCs. Users can search MOOCs based on subjects and start date (including self-paced). They also include material on paid courses and "nanodegrees" which provide certificates for the learners. They also provide MOOC reports with trends and news. • User reviews. Each review includes: A star rating (out of 5 stars); User participation (completed, partially completed, taking the course now, dropped out, audited); User name/anonymous; Text; A usefulness score given by other reviewers/users. There is also a list of related courses provided.
CourseBuffet
CourseBuffet (www.coursebuffet.com) has the tag line "The Most Organized Online Course Catalog". They have developed their own classification system, which they assign to every course in their catalogue. The CourseBuffet classification system is similar to that used by US universities, with an assignment to a subject area and a number indicating level:
Similar courses are grouped in the same number (for example CS101 includes a number of distinct Introductory Computer Science courses). Additionally, tagging is used to help in identification of courses. Courses can be searched across 16 "areas" and each of these is subdivided into subjects, they can also be searched by the university offering the course and the MOOC provider.
Some of the data on CourseBuffet seemed to be out of date, with courses having start dates of 2015 listed as currently running, which ought to be listed as achieved. 
MOOC-List
MOOC-List (www.mooc-list.com) is a multi-platform course aggregator. It offers multiple ways to search through the MOOC listing database that it has created. It is an "ads" intensive site. The opening splash page offers a search engine where the user can find MOOCs by multiple categories using the following search boxes: In the footer of the splash there is also a series of links that offer pre-determined search profiles based on the following terms: The main body of the splash page showcases 20 short descriptions of courses that are available for study within the next 30-day time-period. This short-listing provides these details: Clicking on the course title directs to a more detailed single page course description with the following elements in the "main body" that are scraped from the course page on the provider site:
• Course title; Navigating via the link "Go to class" takes the user directly to the course on the provider's site. In the right-hand column of the detailed page, described above, there are a series of hyperlinked course descriptors that detail: 1. Brief description: a few lines summarising the course; 2. Syllabus; 3. Subject area: broadly the topic area or areas the course is in; 4. Educators: names and qualifications; 5. Institution: the name and country of the institution or institutions offering the course; 6. Supporter: any organisations supporting or sponsoring the course; 7. Provider: the platform on which the course is offered; 8. Timings: details of the dates and duration of the course, if it is offered in an asynchronous manner (self-paced), an indication of the time required each week or to complete the course; 9. Pre-requisites: any access to resources required, any prior study required, level of course; 10. Certification: details of any certification or credit that can be achieved by successful participation, maybe leading to a formal qualification; 11. Costs: details of any fees and free access; 12. Reviews: details of any reviews or rating from previous students or others; 13. Course languages: details of the language(s) used in the course, languages of any sub-titles. Table 2 summarises how each of the MOOC providers and aggregators reviewed match each category. T  T  T  T  3 Subject area 
Discussion
Differences between MOOC providers and aggregators
On analysing Table 2 , there are some clear differences between providers and aggregators. Ratings and reviews are for instance key services on aggregators as they each have their own system providing this service. However, it is not common for providers to have this functionality. Only Coursera has its own system and Canvas Network has Class Central's ratings and reviews integrated into their course descriptions. It seems that aggregator sites differ from providers by primarily providing services for learners to establish the quality of courses from a variety of MOOC providers. In contrast to this the aggregators are prone to provide out-of-date information about courses, such as starting dates and costs.
Compared to aggregators, providers are giving information about the openness of courses (as pre-requisites) and certification information as these are important for providers, whereas such information is not prominent on aggregator services.
A reason for these differences might be that providers are keen to make it as easy as possible for learners to join the courses, whereas aggregators are helping learners to assess how useful the courses will be to them.
Comparing with Literature
MOOC acronym
The acronym MOOC stands for Massive Open Online Course. The majority of the categories identified from the reviews relate to the Course, while a small number can be mapped to Online and Open, none of the categories indicate Massive (Table 3 ). In summary, MOOC providers and aggregators provide information in a learner centric form, while existing MOOC taxonomies and classifications are oriented to academics, where the term academics embraces educators, institutions and researchers. Some of the existing MOOC taxonomies and classifications aim to capture the scale of participation in courses, but none of them consider aspects of completion or modes of participation although these topics are the subject of research. Perhaps this is a natural difference. Aggregators and providers are in the business of getting learners signing up, whereas the prior taxonomies are developed by academics.
A new taxonomy is needed that merges both the dimensions a learner is interested in when choosing a MOOC as well as the academic perspective. This is provided in Table 4 , which uses the MOOC acronym as a starting point. Here each part of the acronym is extended with the categories and concepts from the literature and the categories found through the analysis conducted in this paper. The taxonomy has been developed by assigning the various categories from the literature review and the aggregator service analysis to the various headers from the MOOC acronym. The course header has been subdivided into assessment, pedagogy, quality, delivery and subject to reflect that most categories were put under this heading.
By combining the academic perspective with the perspective of MOOC services this classification system unifies the perspectives and provides a better overview of how individual MOOCs fit with other MOOCs. It is a basis for both learners and academics to have a richer and more detailed understanding of an individual MOOC, which has been lacking in the previous classification literature through a more academic focus on analysing MOOC offerings.
Conclusion
This study started by comparing MOOC classifications found in the literature and they were found to primarily focus on the academic perspective of MOOCs. The information made available to prospective learners on MOOCs was the focus of this study and the four most popular MOOC providers and aggregator services where identified and reviewed. A total of 13 different categories were found that are commonly used to describe different MOOCs. They were: (a) brief description; (b) syllabus; (c) subject area; (d) educators; (e) institution; (f) supporter; (g) provider; (h) timings; (i) pre-requisites; (j) certification; (k) cost; (l) reviews; and (m) language.
It was found that there were some differences in focus between providers and aggregator services. For instance, aggregator services focus on ratings and reviews and provide prospective learners with tools to compare various MOOCs. In contrast, providers are more focused on the openness of each MOOC, for instance if there are pre-requisites and certificates available for the MOOC. Despite the emphasis on massiveness of MOOCs, this was not reflected in the course information made available by either providers or aggregators.
From the identified categories a new taxonomy of MOOCs is proposed; produced by comparing the identified categories to existing academic categorisations and merging them into a unified taxonomy using the MOOC acronym as a starting point. Most of the categories in the new taxonomy relate to the course aspects of a MOOC and this has been subdivided into: assessment, pedagogy, quality, delivery and subject. By developing these merged categories from the various studies, a taxonomy has been developed, which unifies academic views and information provided to prospective learners and therefore provides a more holistic categorisation of MOOCs.
The limitation of this study is that it concentrates on information provided to the learners in a selected set of platforms/aggregators in English medium and not the information the learners may wish that was available nor the individual learners' motivation for taking a course. Further studies are required of various learners' perspectives of the usefulness of information provided to them in selecting MOOCs; and if other information would have been helpful in decision making.
